Aims: Recent studies indicate that alcohol use is increasing among Asian American populations and that acculturation impacts alcohol use among immigrants in the USA. We investigated the longitudinal relationship between three domains of acculturation (traditionalism, biculturalism, assimilation) and alcohol use among 302 Vietnamese and Cambodian women in Washington State. Methods: Data were obtained from the Cross Cultural Families Project (CCF), a 5-year longitudinal investigation of a random sample of Vietnamese and Cambodian immigrant families living in Washington State. Alcohol use was measured with a three item scale assessing frequency and quantity of use, and binge drinking. Acculturation was measured with the Suinn-Lew Asian Self-Identity Acculturation Scale. Linear mixed effects regression models were estimated to assess the impact of acculturation on alcohol use among the overall sample and among a sub-sample of only women who consumed any alcohol. Results: A majority of the sample, 73.2%, reported no alcohol use. In the overall sample, none of the three acculturation domains were significantly associated with drinking. Among a sub-sample of only those who reported any alcohol use, however, a greater degree of traditional cultural identification (β = −0.94, SE = 0.44, P = 0.03) and a greater degree of biculturalism (β = −1.33, SE = 0.53, P = 0.01) were associated with lower levels of use. Conclusions: Our findings suggest that acculturation did not impact alcohol use prevalence but that it did affect the drinking pattern among alcohol consumers. Clinicians should be cognizant that certain aspects of cultural identification are important contributors to drinking behavior among alcohol consumers in these populations.
INTRODUCTION
Although Asians are the fastest growing racial population in the USA (U.S. Census Bureau, 2010; Centers for Disease Control and Prevention, 2013) , there has historically been scant research attention on alcohol use among this population. This lack of focus may be due to findings from nationally representative surveys that found rates of alcohol use (Substance Abuse and Mental Health Services Administration, 2014) and alcohol use disorders (Grant et al., 2015) among Asians to be lower than for all other racial groups measured. There are also perceptions that alcohol use problems are not common among Asian American groups (Iwamoto et al., 2010; Fang et al., 2011; Cheng et al., 2012) . Emerging evidence suggests that rates of alcohol use disorders are increasing, however, among specific Asian subgroups in the USA (Grant et al., 2004; Lee et al., 2009; Iwamoto et al., 2012) . Furthermore, alcohol use among Asian Americans has been associated with experiencing and perpetration of intimate partner violence, comorbid substance use, and mental health problems (Chang et al., 2009; Cheng et al., 2012) .
In a review of studies on alcohol use among Asian Americans, Wang et al. (2012) presented strong arguments for why future research should distinguish between specific Asian nationalities rather than grouping them together as is most commonly done in the literature. Nationality and reason for migration to the USA (i.e. forced migration due to conflict vs. voluntary migration) likely play a critical role in risk for mental health problems and substance and alcohol use (Wang et al., 2012) . Ignoring the subgroup distinctions also discounts variation in cultural drinking norms and practices (Kim et al., 2001; Iwamoto et al., 2012) , and differences in how groups adjust to life in the USA (Choi et al., 2008) .
All immigrants, regardless of the pre-migration experience or country of origin, undergo a process of adjustment upon immigrating to a new country, known as acculturation. Acculturation has been defined in the USA as 'the multidimensional process of the adoption of US cultural norms, values, and lifestyles' (Wilson-Portuondo, 2003; Lara et al., 2005; Alegria, 2009 ). According to Berry (1997) , there are four acculturation strategies employed by immigrants: (a) assimilation, the complete replacement of traditional cultural practices with those from a new culture; (b) biculturalism, the adoption of beliefs and practices of both a traditional and new culture; (c) traditionalism, the retention of the majority of traditional cultural customs and a lack of adoption of new cultural norms and practices; and (d) marginalization, a lack of identification with either a traditional or a new culture.
Upon arrival in the USA, immigrant populations have lower levels of substance and alcohol use as compared to native-born Americans (Almeida et al., 2012; Li and Wen, 2015) . This is evidence in support of a 'healthy migrant effect', a trend observed in several epidemiological studies that indicates immigrants often have better overall health upon arrival in a host country as compared to the native population (SalasWright and Vaughn, 2014) . Studies have indicated, however, that this protective effect appears to dissipate over time (Fennelly, 2007) .
One potential explanation for the waning of the healthy migrant effect over time is acculturation (Fennelly, 2007) . Several studies have shown that increased levels of acculturation are associated with an increased risk for alcohol use among Asian American adults (Wong et al., 2007; Suinn, 2010; Park et al., 2014; Savage and Mezuk, 2014) . These studies primarily used unidimensional proxy measures of acculturation. The unidimensional assumption implies that immigrants become more acculturated over time and that adoption of US culture coincides with the simultaneous loss of traditional cultural identification. It makes it theoretically impossible, therefore, for the bicultural or marginalized strategies described above to be adopted (Berry, 1997) . Unidimensional measures do not provide the ability to discern whether the increased alcohol use risk conferred by acculturation is due to the adoption of US cultural norms, the loss of traditional cultural norms, or some combination of both (Schwartz et al., 2010) .
The body of literature regarding acculturation and alcohol use among Asian immigrants is increasing, however, previous studies have been limited by focusing on Asians in aggregate (i.e. not specifying Asian subgroups), by using unidimensional or proxy (e.g. English language acquisition, length of time spent in the USA) measures of acculturation, and by employing cross-sectional study designs that preclude analysis of whether acculturation or alcohol use varies with time. Given the current gaps in knowledge, the present study uses longitudinal data from Vietnamese and Cambodian immigrant adult women to test: (a) if alcohol use rates differ between the two nationalities and over time; (b) how the degree of acculturation differs between the two nationalities and over time; (c) if acculturation, as measured from a multidimensional perspective, is associated with alcohol use among the overall sample and among only those who drink alcohol.
METHODS

Participants and procedure
Data for this study are from the Cross Cultural Families Project (CCF), a 5-year longitudinal study of 327 Cambodian and Vietnamese adolescents and their caregivers conducted between 2001 and 2005 in Washington State (Tajima and Harachi, 2010) . The present study focuses solely on the caregivers from the CCF project, all of whom were female and with whom interviews were conducted annually at five waves (n = 302; three adolescents did not have caregivers participate in the study and 22 had different caregivers participate at various time points and were excluded). Retention of participants was 95% at wave 2, 92% at wave 3, and 93% at both wave 4 and wave 5.
The original data collection for CCF was approved by the University of Washington Human Subjects Committee. The secondary data analysis described in the current study was designated with exempt status by the Johns Hopkins Bloomberg School of Public Health Institutional Review Board.
Measures
All items were translated into Khmer and Vietnamese and backtranslated (Choi et al., 2008) . Respondents could complete the interviews in the language of their choice.
Alcohol use was measured by three items based on National Institute of Alcohol Abuse and Alcoholism (NIAAA) Task Force guidelines on Recommended Alcohol Questions corresponding to frequency and quantity of use as well as binge drinking (NIAAA, 2003) . Literature has indicated that the inclusion of binge drinking in the calculation of alcohol use scores based on quantity-frequency questions provides a more accurate estimate of hazardous drinking patterns among adult populations (Stahre et al., 2006) . The items included:
• Frequency of use in past month (0 = never; 2 = one to four times per month; 3 = several times a week; 4 = at least once per day)
• Quantity of use when consuming alcohol (0 = one to two drinks; 1 = three to four drinks; 2 = five to six drinks; 3 = seven to eleven drinks; 4 = twelve or more drinks)
• Binge drinking defined as consuming at least five or six drinks in a single occasion (0 = never; 2 = once or twice a month; 3 = once or twice a week; 4 = at least three times per week or daily)
The scores from the three items were summed to calculate a total alcohol use score with a possible range of 0-12. The scoring of the three items reflects the methodology of the Alcohol Use Disorders Identification Test-Consumption (AUDIT-C; Bradley et al., 2003) . A cutoff score of three or above has been shown to accurately identify women with active alcohol abuse or dependence (Bradley et al., 2003) . Our response options for the frequency of use and binge drinking questions did not completely match those in the AUDIT-C. The AUDIT-C frequency question includes a response option of 'monthly or less' (numerical value of 1) and the binge drinking question includes a response option of 'less than monthly' (numerical value of 1), neither of which were included in our questionnaire. In order to calculate scores on the same scale as the AUDIT-C, the coding of the frequency and binge items in our study (as detailed above) did not include an option for a numerical value of 1.
Acculturation was measured with the Suinn-Lew Asian Self-Identity Acculturation Scale (Suinn et al., 1992) , developed and validated specifically for Asian populations. The eight items cover a range of preferences in several cultural domains (Table 1) . Response options for each of the eight items used Likert-type scales and ranged from 1 (preference for almost exclusively Asian) to 5 (preference for almost exclusively non-Asian). A response of 3 was associated with approximately equal amounts of preference for Asian and non-Asian.
The original scale was intended to be summed to create an overall acculturation score with higher scores associated with a greater degree of acculturation than lower scores (Suinn et al., 1992) . As discussed in the Introduction, this has been criticized as unidimensional; that is, it places individuals on a continuum with those highly identifying with US culture on one end of a spectrum and those with low identification with US culture on the other. It does not account for individuals who may be bicultural-who identify with US customs and norms but have retained a degree of their traditional culture (Phinney and Flores, 2002; Tajima and Harachi, 2010) .
We therefore modified the Suinn-Lew scale in a manner recommended by Mendoza (Magafia et al., 1996) and with the same methodology as previously employed in a study of acculturation and parenting beliefs and practices (Tajima and Harachi, 2010) . The eight original items from the Suinn-Lew scale were used to create three continuous variables of acculturation: 'traditionalism', 'biculturalism', and 'assimilation' (Tajima and Harachi, 2010) . First, the traditionalism scale was created by dichotomizing each of the eight items. Items were coded as 1 if the participant indicated a 1 ('almost exclusively Asian preference') or 2 ('mostly Asian preference) and coded as 0 if they responded otherwise. The eight dichotomized items were then summed to create a scale with higher scores indicating a greater identification with traditional culture.
The bicultural scale was constructed in an identical manner by dichotomizing all eight items. Items were coded as 1 if the participant responded to the original item with option 3 ('about equally Asian and non-Asian preference') and coded as 0 otherwise. A summed scale was created with higher scores indicating a greater degree of biculturalism.
Finally, a third scale for assimilation was created by again dichotomizing the eight items. Each item was coded as 1 if the participant responded to the original item with options 4 ('mostly non-Asian preference') or 5 ('almost exclusively non-Asian preference') and coded as 0 otherwise.
The items were summed to form a scale with higher scores indicating a greater identification with US culture (Tajima and Harachi, 2010) .
Each participant thus had a score for each of the three scales. To enhance interpretability, scores on each of the three new acculturation scales were categorized as 'high', 'medium', and 'low' by graphing distributions of the scores and determining appropriate cutoff points based on clustering of the data. These 3-level variables were used in analysis models with the 'low' category as the reference group for each. Categorizing the data into three groups has been shown to perform adequately statistically, retaining between 80-90% efficiency compared to a linear regression with a continuous predictor, and has been shown to perform much better than a standard binary split (Gelman and Park, 2009) .
Demographic characteristics included age, nationality (Cambodian or Vietnamese), income score (continuous), religion (Buddhism/ Christianity/other/no affiliation), importance of religion (extremely/ very/somewhat/not very/not at all), and marital status (single/married/ widowed/separated/divorced).
Exposure to traumatic events was assessed using the Harvard Trauma Questionnaire (Mollica et al., 1992) . Participants were asked whether they had experienced or witnessed 15 potentially traumatic events (coded as 1 if yes and 0 if no). See Supplementary Table S1 for the specific trauma types included. A total trauma type exposure score was calculated for each participant by summing responses to each item. Exposure to traumatic events is important to measure among Southeast Asian populations as previous research has indicated that trauma may be associated with both increased alcohol use and risk for mental health problems (Spasojevi c et al., 2000; Adams et al., 2006) .
Statistical analysis
Mean imputation was used to account for the small percentage of item-level missing data (<5% for any item) and study dropout. Regression analyses were therefore conducted using data from all 302 study participants. We estimated a linear mixed effects regression model with the alcohol score as the continuous outcome. Fixed effects included the three categorized acculturation variables, nationality, and additional covariates (described above). Covariates were included to control for potentially confounding effects and their inclusion was based on a priori theory and/or a statistical association with acculturation and alcohol use. A variable for time (representing wave number) was also included as a fixed effect and treated as continuous. The only random effect included in the model was participant. We assumed an independent within-person correlation structure for alcohol use and estimated the model using a weighted least squares approach with a robust standard error estimator. This methodology has been shown to produce accurate standard errors and P values in analysis of longitudinal data (Liang and Zeger, 1986) . The purpose of the model was to determine the strength and statistical significance of the three categorized acculturation variables on alcohol use while controlling for potentially confounding covariates.
RESULTS
The study sample consisted of 147 Cambodian and 155 Vietnamese adult women (Table 2 ). The average age of participants at baseline was 42, with no significant difference by nationality (P = 0.08). Cambodian women reported a greater number of experienced trauma types on average, compared to Vietnamese (6.33 vs. 2.01, P < 0.0001). Marital status, religion, and importance of religion all differed significantly between the groups. Average alcohol scores at baseline for the overall sample were 0.87 (SD = 0.1.57) and 0.12 (SD = 0.58), respectively for Cambodian and Vietnamese women. The difference was statistically significant (t = −5.41, P < 0.0001). Cambodian women reported higher average alcohol scores at all subsequent waves (P < 0.01 for each wave) as well and alcohol use did not vary substantially over time (Table 3) . A large majority of the sample (73.2%) reported no alcohol use in the past month at any of the five waves.
Among those who did report at least some alcohol use (n = 81, 26.8% of overall sample), the average alcohol scores at baseline were 2.90 (SD = 1.54) and 2.57 (SD = 0.98), respectively for Cambodian and Vietnamese women, however, the difference between nationalities was not statistically significant at baseline or any other wave (Table 3) . Among the sub-sample, 39.5% (n = 32) had an alcohol score at or above 3, the hazardous drinking cutoff, for at least one of the five waves.
There were no significant differences between Cambodian and Vietnamese women in biculturalism or traditionalism at any of the five waves (Table 3) . Assimilation differed significantly, however, between the two groups at all five waves, with Cambodian women more likely to report a high degree of assimilation compared to Vietnamese women. None of the three acculturation variables varied over time.
To test the direct effects of each acculturation variable on alcohol use, we estimated a linear mixed effects regression model with the full sample (n = 302) ( Table 4) . None of the three acculturation domains were statistically significantly associated with alcohol use in the adjusted model. Nationality was significantly associated with alcohol use, indicating more alcohol use among Cambodians compared to Vietnamese (β = 0.42, SE = 0.13; P < 0.01). Time was not significant, suggesting that drinking patterns were relatively stable over the course of the study.
We estimated the same linear mixed effects model among only those who reported alcohol use during the course of the study (Table 4) . Among the sub-sample, there was a significant association between biculturalism and alcohol use, with those reporting a high degree of bicultural identification having a lower average alcohol use score than those reporting a low degree of biculturalism (β = −1.33, SE = 0.53, P = 0.01). Similarly, those reporting a high degree of traditional cultural identification had lower average alcohol use scores than those reporting a low degree of traditionalism (β = −0.94, SE = 0.44, P = 0.03). Assimilation was not associated with alcohol use in the sub-sample.
DISCUSSION
Levels of alcohol use were very low among this sample similar to previous surveys that found Asian American adults drink at lower amounts than the national average (Substance Abuse and Mental Health Services Administration, 2014). Notably, among those who did report any alcohol use, average alcohol scores for both groups did begin to approach (although did not reach) the recommended cutoff for hazardous drinking behavior (3 or higher) and almost 40% of alcohol consumers did achieve this threshold. In several other cultures with low prevalence of alcohol use, a pattern of 'all or nothing' drinking has been observed in which a small number of people who consume alcohol do so in high volume (World Health Organization, 2011) . Therefore, despite the fact that alcohol use may be low overall among this sample of Vietnamese and Cambodian women, clinicians should be mindful that alcohol use among those who do drink may begin to approach hazardous levels.
With regard to differences between the two nationalities, we found that Cambodian women drank at levels higher than Vietnamese women and this finding persisted throughout all time points in the study. The difference in alcohol use by specific Asian nationality is also in line with several other previous studies (Le et al., 2009; Iwamoto et al., 2010 Iwamoto et al., , 2012 Park et al., 2014) . Wang et al. (2012) and Hamby (2015) have argued against collapsing disparate ethnic groups into singular categories (e.g. into an 'Asian' group) (Wang et al., 2012; Hamby, 2015) . Our result underscores the need for future research measuring prevalence of alcohol use among Asians to disaggregate specific subgroups. We also examined acculturation and its potential link to drinking. We found that Cambodian women reported higher levels of assimilation as compared to Vietnamese women. This finding is consistent with previous literature that found differences between nationalities with regard to acculturation (Rumbaut, 1996; Phinney et al., 2000) .
We did not find an association between acculturation and alcohol use in the overall sample. We did, however, find significant associations between acculturation and drinking among those who reported any alcohol use. This finding suggests that acculturation may impact the alcohol use pattern with regard to frequency, quantity, or binge drinking behavior among those who drink. Future studies should replicate this finding by conducting analyses with samples including drinkers and non-drinkers together and drinkers alone. This may be especially important among populations such as Vietnamese and Cambodians where prevalence of alcohol use is low.
Previous studies have found that Asian immigrants who were more acculturated were likely to drink more than those who were less acculturated (Yi and Daniel, 2001; Liu and Iwamoto, 2007; Wong et al., 2007; Park et al., 2014) . Those studies suggested that the adoption of US culture was the aspect of acculturation that increased the risk for alcohol use. Most previous acculturation studies, however, employed unidimensional measures of acculturation.
Among the sub-sample of those who used alcohol, using a multidimensional acculturation measure, we found that a high degree of traditional cultural identification and a high degree of biculturalism were associated with lower levels of alcohol use but that there was no association between assimilation and drinking. Our study is similar to previous ones that have found an association between acculturation and alcohol use, but we differ in the interpretation of that finding. Our results suggest that it is not the identification with US culture that increases alcohol use levels, but rather the loss of traditional cultural identity. The finding that a high degree of biculturalism was also associated with lower alcohol use levels similarly indicates that there is no inherent risk in an identification or integration with US culture. The divergent findings across the acculturation dimensions provide additional support for treating acculturation as a multidimensional construct.
Limitations
This study has several limitations to consider. As noted in previous studies with CCF data, although participants were selected randomly from school district records, this is a regional sample of Vietnamese and Cambodian families living in Washington State. Generalizability to populations elsewhere in the USA should be made with caution. Data are self-report and subject to misinterpretation of survey items, interview bias, and underreporting of alcohol use. To mollify a potential interviewer or social desirability bias, participants were able to complete questions on alcohol use privately without the interviewer present.
We were limited in our ability to measure a true 'healthy migrant effect' or witness change over time in alcohol use or acculturation because our study sample had been living in the USA for an average of 13 years at baseline of our study. Future research should attempt to measure alcohol use and acculturation longitudinally with a more natural baseline assessment-beginning with arrival in the USA among immigrant groups, if possible.
This study was unique in its ability to measure three of the four acculturation strategies described by Berry (1997) : biculturalism, assimilation, and traditionalism. We were unable to measure the marginalized strategy, however, which refers to individuals who do not feel an attachment to either a traditional or new culture (Berry, 1997) . Future research should include ways to measure this important dimension of acculturation, as its association with alcohol use is currently unknown. The alcohol use measure was also limited in that it did not include the original categories of the AUDIT-C and so direct comparisons to other populations using that measure should be made cautiously.
Finally, although our study sample of Vietnamese and Cambodian immigrant women in the USA was unique, the overall sample size was a limitation and our results should be replicated in larger samples. Notably, we were limited in our ability to make any conclusions about the association between acculturation and alcohol abuse, only alcohol use, due to the low levels of drinking in our study sample. The small sample of women who consumed alcohol restricted our ability to conduct additional subgroup analysis among this population beyond studying the direct effects of acculturation on alcohol use. We were unable to test whether the relationship between acculturation and drinking among this sub-sample was moderated by nationality. Studies with larger sample sizes of alcohol consumers among Vietnamese and Cambodian women are warranted.
CONCLUSIONS
Our study found that alcohol use patterns vary significantly between Cambodian and Vietnamese immigrant women in the USA. Clinicians should be cognizant that some Asian populations might be at a higher risk for alcohol use problems than others. Researchers investigating health outcomes among Asian Americans should continue to conduct analyses stratified by subgroup or test for differences between them. The ability to conduct subgroup and moderator analyses within specific Asian populations is also important. Due to low overall prevalence of alcohol use among these specific groups, such as Vietnamese and Cambodian women in the USA, oversampling of Asian subgroups may be indicated in order to have the sample size required for these analyses. Our findings suggest that the dimensions of traditionalism and biculturalism are important contributors to drinking behavior among these immigrant populations. The findings should be considered preliminary and warrant replication in future studies that use multidimensional acculturation scales. However, it remains important for clinicians to bear in mind the importance of culture and cultural identification with regard to alcohol use for all Asian American populations.
The current body of literature indicates that acculturation is important in a number of health outcomes, including alcohol use, however, it is not entirely clear how the mechanisms in these relationships work. Future research should employ structural equation modeling techniques to help elucidate potential mediators of these relationships. Studies should also move away from single-item proxy measures of acculturation to validated multidimensional scales when possible, with measures of traditionalism, biculturalism, assimilation, and marginalization. Consistency of measurement will also more readily allow for comparison of findings across studies.
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